INTRODUCTION
Tempeh products made from soybeans and from combinations of soybeans with ground-nuts and sunflower seed at ratios of 52:48 and 46:54 respectively were tested for their appearance, texture, aroma, flavour, and over-all acceptability. In addition, tempeh was prepared with and without the addition of bakla (Vicia faba) to soybeans in various ratios to obtain a tempeh of acceptable quality and nutritional value (1) . Bakla tempeh at a 1:1 ratio was found to be crisper and more palatable than plain soybean tempeh, but at 3:1 the tempeh had a mushroom odour.
EXPERIMENTS

Materials
Tempeh culture (Rhizopus oligosporus) was obtained from the New Age Food Study Center, Lafayette, California, USA. It was grown on a rice medium and inoculated while different blended tempehs were prepared. A 2.5 9 packet of culture was used for 250 9 of substrate on a dry weight basis.
Soybeans (Hardee), ground-nuts (TMV-30), and sunflower seed (Mordon) were obtained from the University of Agricultural Sciences, Bangalore. Three varieties of tempeh -100 per cent soy, soy-ground-nut (52:48), and soy" sunflower seed (46:54)-were prepared under identical conditions.
Preparation of Tempeh and Products
Two-hundred fifty grams of soybeans, soaked for 12 hours and combined with other unsoaked seeds, were cooked for 10 minutes at 15 pounds pressure in 750 ml of water.
After drainage of excess water, the beans were transferred to 20 x 15 x 5 cm sterilized aluminium trays. Then 5 ml of vinegar and 2.5 9 of tempeh starter culture were added, using a glass rod to facilitate mixing and spreading. Perforated, new polyethylene sheeting was used to cover the trays, which were maintained at 25 to 30 C for 20 hours. At the end of this period, a white, compact, cake-like loaf of tempeh was ready to cut into cubes or slices for the preparation of tempeh curry and fried chips. These were prepared by the method described by Vaidehi and Vijayakumari (2) with fresh tempeh cubes, and the dishes were subjected to organoleptic evaluation.
Organoleptic Evaluation
A semi-trained panel of nine judges tested the curry and chips prepared from the three types of tempeh. The score sheets consisted of a hedonic scale of five points (3). The samples were served coded and at random selection in triplicate each day between 10 and 11 a.m. and 2 and 2.30 p.m., three samples per session. The data obtained were analysed statistically to determine the highest and lowest scored samples for each quality characteristicnamely appearance, texture, aroma, flavour, and over-all acceptability (4).
Nutritive Value of Tempehs
The proximate nutrient composition-i.e., protein, ether extract, ash, fibre, and carbohydrate (by difference)-was analysed by the AOAC method (5). The fatty-acid profile of 100 per cent soy tempeh prepared with two types of culture was analysed by courtesy of chemists at the Government Soap Factory.
Preparation Cost
The cost of preparing soy tempeh was calculated by considering the essential expenditure for the method applied here and the equipment requirements for smallscale production of tempeh in rural areas. 
RESULTS AND DISCUSSION
Organoleptic Quality
Sensory evaluation of the tempeh curry and fried chips showed the sunflower-soybean combination in both dishes to be highly acceptable in all sensory characteristics, i.e., appearance, aroma, texture, and flavour (table 1) . This was followed by ground-nut-soybean combination tempeh products. It appears that 100 per cent soybean tempeh was not favoured by the taste panel, not only in our studies but also in other studies reported in the literature. Soybean with bakla was more acceptable at the 1:1 ratio; an increase in soybean ratio lowered the acceptability of the tempeh, as shown by David and Verma (1). Incorporation of 5 to 6 per cent tempeh in pre-gelatinized potato or cereal starch made ground and fried tempeh products more acceptable according to Youch et al. (6) . Hesseltine (7) described tempeh fried in vegetable oil as "delicious to eat" when hot. Wang and Hesseltine (8) prepared a tempeh-like product with higher levels of B12, niacin, and riboflavin. Djion and Hesseltine (9) support the use of tempeh because growth, sporulation, and aflatoxin production from Aspergillus flavus and A. parasiticus are considerably suppressed by R. oligosporus Similarly, Wang et al. (10, 11) showed that there is an active principle against Gram-positive bacteria, including Clostridium botulinum, Bacillus subtilis, and Staphylococcus aureus.
Nutritional Value of Tempeh
The nutritional quality of soy tempeh in combination with other oilseeds (air-dried) tested here is reported in table 2. The table shows that the protein content of a tempeh-sunflower combination decreased, but the fat content increased. Ash content was highest in ground-nut-soy tempeh. Bhavani Shankar et al. showed that combination with ground-nuts improved the quality of protein in soy tempeh by increasing lysine content (12) .
The free fatty acid analysis of soy tempeh is shown in table 3. There is very little difference in fatty acid content in tempeh prepared with two different cultures. Tempeh is rich in oleic and linoleic acids, as raw soybean itself is one of the richest sources of these two fatty acids.
Sundaramadiji and Markakis showed that, organoleptically, tempeh scored best at the end of the first phase (30 hours at 32°C) and retained its good quality during phase two la further 24 hours at 32 C), but deteriorated rapidly during phase three, with loss of pleasant taste (13) . Furthermore, they showed that in the third phase of tempeh there was an increase in free fatty acid and bacterial growth, an ammonia odour, and collapse of texture. Cost Table 4 shows the approximate costs computed for the manufacture of tempeh on a small scale for an industrial set-up. Table 5 shows the amino acid pattern of tempeh prepared with soy and oilseed combinations. The oilseed combination rendered the lysine content of tempeh very much nearer to the FAO recommended pattern (14) . Similarly, the tryptophan pattern was more favourable in both blends, but only sunflower seed combinations had better values of sulphur-containing amino acids.
Amino Acid Pattern in Comparison with FAO Pattern
Storage
Air-dried tempeh stored for future use remained without spoilage for six months in polyethylene bags with no change in flavour.
Yield
In a study conducted by Steinkraus et al. (15) tempeh yield on a dry weight basis was 725 9. In our study the yield was 750 9 of tempeh on a wet weight basis for 250 9 of raw soybeans.
CONCLUSIONS
In conclusion, it is significant that the soybean-sunflower seed tempeh excelled in acceptability and also in protein and calorie values among the three types of tempeh studied. Ground-nut tempeh was second in popularity. Although all combinations were high in calories, the protein content of soy tempeh was greater than that of the others. We plan to test the ratios of the various combinations in order to reach the FAO reference pattern for lysine and thus improve protein quality. The fatty acid profile in soy tempeh was 57.8 per cent linoleic and 21 per cent oleic acid of the fat content. If these tempeh products were consumed directly or added to various high-protein-energy mixtures, even in small quantities, the nutritional value might be greatly extended. The cost of preparing 1.5 kg of tempeh was less than US$1. It is rarely this economical to produce any other popular plant food with such high energy and protein content. Therefore it would be desirable to popularize tempeh products and manufacture on a small-scale industrial level in rural and urban centres. Furthermore, this would create employment and improve the nutritional status of the people consuming these products. 
